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Objectives

1. List the purposes of the excore nuclear
iInstrumentation system.

2. Explain the basic operation of the following
excore neutron detectors and state the detector
type used in each range of the excore neutron
monitoring system:

a. B10 proportional counter
b. Fission chamber
c. Uncompensated lon chamber



O b_] ectives (Continued)

3. Describe the following excore nuclear instrumentation
system interfaces and interlocks:

a. Wide range logarithmic channel high voltage interlock

b. Wide range logarithmic channel and linear power
range safety channel overlap.

c. Wide range channel and linear power range safety
channel reactor protection system (RPS) inputs.

d. Non-safety related linear power range safety channel
interfaces.



O b_] ectives (Continued)

4. Explain how the excore nuclear instrumenta-
tion is capable of detecting both radial and
axial power distributions.

5. Explain how the linear power range safety
channel is calibrated to indicate reactor
thermal power.

6. List the power range linear control channel
outputs.



Purposes

. To monitor neutron flux from the source level to 200% of full power.

. To provide indication in the control room of neutron power and the
rate of change of neutron power.

. To provide power level signals to the reactor regulating system
(RRS).

. To provide power level signals and the rate of change of power
signals to the reactor protection system (RPS).

. To provide information on axial power distribution to the control
room and the RPS.
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Figure 9.1-1 Typical Channel Flux Coverage With Detectors
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Figure 9.1-2 lon Pairs Versus Applied Voltage
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Figure 9.1-3 Excore Detector Location
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Figure 9.1-4 Typical B10 Proportional Counter
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Figure 9.1-5 Fission Chamber (Neutron Sensitivity 0./ Counts/NV)
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Figure 9.1-6 Excore NI Wide Range Logarithmic Channel Block Diagram
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Figure 9.1-7 Uncompensated lonization Chamber
Neutron Sensitivity 3.5E-13 ANV
Gamma Sensitivity 1.2E-10 ANV
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Figure 9.1-8 Excore NI Narrow Range Linear
Channel Block Diagram

NI CHANNEL
INOPERATIVE
(1C05)
700VDC BYPASSES ROD DROP AWP
TRIPS VOPT BISTABLE
| HV [ Elﬁ TRIPS TM/LP BISTABLE
+ TRIPS LPD BISTABLE

TESTING INTERLOCKS
(LEVEL CALIBRATETRIP TEST)

0200%
(RPS)

POWER RANGE
SUB CHANNEL
DEVIATION QU

BCD(1cos) (R_
WoEE

U+L %
2

LINEAR NUCLEAR

UPPER AMP SPUO“XR’AEERR POWER
DETECTOR CALIBRATE
(RPS)
0200%
(RPS)
L-U p TO LPD CALCULATION
> (FIGURE 10.2-4)
47 DEVIATION

LOWER LINEAR | COMPARATOR

DETECTOR AMP

RPS
>
A 4 > ;:I}
COMPARATOR
AVERAGER ﬂg s
Wi
TOLPD
¢— CALCULATION
(FIGURE 10.2-4)
¢—= TO TM/LP CALCULATION
(FIGURE 10.2-1)
® 1590 ENABLES
b LOSS OF LOAD TRIP
; QE , LPD TRIP
LEVEL 1 INHIBITS
BISTABLE HIGH SUR TRIP
~4%/4 SEC DROPPED CEA
NI ANNUNCIATOR
E|§ > (1C05)
AWP ANNUNCIATOR
TIME DELAY (1C05)

(AWP NOT FUNCTIONAL)



Figure 9.1-9 Linear Power Control Channel Block Diagram
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The End
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